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CIRCULATION OF AMNIOTIC FLUID
AND ITS MEDIATING ORGANS

Naci M. Bor, M.D.*

The existence of amniotic fluid was known to ancient physicians but
its rapid circulation remained undiscovered until Flexner studied the disap-
pearance of radioactive tracers injected into the amniotic cavity."? His
calculations forced him to conclude that the amniotic fluid had been com-
pletely replaced within three hours. Subsequent investigations confirmed
this rather rapid turnover both in man and animal.’’4

The mechanism by which this circulation occurs and the organs media-
ting it are not clearly identified. There are however vaguely understood
theories, among which the most widely accepted are the following: 1. the
amniotic fluid is formed by urine, excretions from the respiratory system
and the refuse from the gastrointestinal tract; and 2. the fluid is absorbed
by the lungs and the alimentary tract of the fetus, and from there it finally
gains access to the fetal bloodstream.

These theories as well as the evidence quoted in their favor have been
criticized and their validity has been doubted.*¢ A clear understanding of
the circulation of the amniotic fluid and the organs responsible for it, on the
other hand, may clarify numerous problems in the physiology of gestation
including fetal nutrition, electrolyte balance, and development of immunity.

" Materials and Methods

Ewes in the last month of pregnancy were anesthetized with sodium
pentobarbitol (25 mg Kg) and atropine sulfate (.30 mg). The trachea was
intubated and under sterile conditions the abdomen was opened at the mid-
line. A transverse incision was made in a relatively avascular area of the
gravid uterus and its layers were individually dissected and incised. When the
chorion was reached approximately 300 ml of the amniotic fluid was
aspirated into a sterile container. Through a small incision the fetus was
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Summary

In the experiments reported here, the fetus was removed from the am-

niotic cavity during the last month of pregnancy and placed in a plastic
bag, with the umbilical circulation unimpaired. Its muzzle was inserted
into a tightly fitting rubber glove and radioactive sodium (Na»Cl) was
added to the amniotic fluid remaining in the amniotic cavity. The maternal
blood acquired a count rate significantly above the background level in
less than five minutes. The lungs and the gastrointestinal system did not
* contain any more radioactive sodium than the other viscera. The fact that
radionuclide was recovered from the fetal tissues indicates that the fetal
membranes are responsible for circulation of the amniotic fluid.
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